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(54) INNER PROGRESSIVE REFRACTIVE LENS 

(57)Abstract: 

PROBLEM TO BE SOLVEDrTo obtain good balance 
between decrease in the thickness and correction of 
aberration of a lens, especially for an inner progressive 
refractive power lens with a negative degree for 
farsightedness, by controlling the surface refractive 
power in the sagittal direction to be larger than the 
surface refractive power in the meridional direction in 
the farsightedness region and reversing the relation of 
the surface refractive powers in the nearsightedness 
region. 

SOLUTION: The refractive power P is defined by P=(n- 
1)/f, wherein n is the refractive index of the lens and r is 
the radius of curvature at the point to determine the 
surface refractive power. In the farsightedness region 
(the positive region of the vertical axis), the surface 
refractive power Pm in the meridional direction shown as 
a broken line is smaller than the surface refractive 
power Ps in the sagittal direction shown as a solid line. 
On the other hand, in the nearsightedness region (the 
negative region of the vertical axis), the surface refractive power Ps in the sagittal direction 
shown as a solid line is smaller than the surface refractive power Pm in the meridional direction 
shown as a broken line. The distribution curve Ps of the surface refractive power in the sagittal 
direction and the distribution curve Pm of the surface refractive power in the meridional 
direction cross at one point and are equal to each other near the point where the prism effect 
is 0. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] When the frequency for ** makes a progressive side the field by the side of an eye and sets to 
PfS field refractive power of the cross section of the direction which intersects perpendicularly the field 
refractive power of the cross section of the direction of the main gaze line in the field for ** with Pfm 
and the main gaze line in the progressive power lens of minus, The inside progressive power lens 
characterized by having set it as Pfm<PfS, and setting it as Pnm>PnS when field refractive power of the 
cross section of the direction which intersects perpendicularly the field refractive power of the cross 
section of the direction of the main gaze line in the field for ** with Pnm and the main gaze line is set to 
PnS. However, field refractive-power P=(n-l)/r (n; the refractive index of a lens, radius of curvature of 
r; side refractive-power set point). 

[Claim 2] It sets to an inside progressive power lens according to claim 1, and is the field refractive 
power Pm of the cross section of the direction of the main gaze line. A value and the value of the field 
refractive power PS of the cross section of the direction which intersects perpendicularly with the main 
gaze line are an inside progressive power lens to which the prism operation on the main gaze line 
becomes equal mutually in one used as 0 of the neighborhood of a point. 

[Claim 3] The inside progressive power lens which is SN <0 and satisfies Pnm(-20)-Pns(-20) >0.1 in 
one point with the field for ** in an inside progressive power lens according to claim 1 or 2 when the 
frequency for ** is set to SN (D: diopter). However, cross-section side refractive power of the direction 
[ in / caudad / from this zero / Pnm(-20); prism point of measurement is made into a zero, and / the point 
on the 20mm main gaze line ] of the main gaze line, Pns (-20): Cross-section side refractive power of the 
direction which makes prism point of measurement a zero and intersects perpendicularly with the main 
gaze line in the point on the 20mm main gaze line caudad from this zero. 

[Claim 4] The inside progressive power lens which is SN >=0 and satisfies Pnm(-20)-Pns(-20) >0.2 in 
one point with the field for ** in an inside progressive power lens according to claim 1 or 2 when the 
frequency for ** is set to SN (D). 

[Claim 5] The inside progressive power lens which is -2 <=SF <0 and satisfies Pfm(15)-Pfs(15) <-0.1 in 
one point with the field for ** in an inside progressive power lens according to claim 1 or 2 when the 
frequency for ** is set to SF (D). However, cross-section side refractive power of the direction [ in / Pfm 
(15); prism point of measurement is made into a zero, and / to the upper part from this zero / the point on 
the 15mm main gaze line ] of the main gaze line, Pfs (15): Cross-section side refractive power of the 
direction which makes prism point of measurement a zero and intersects perpendicularly with the main 
gaze line in the point on the 15mm main gaze line from this zero in the upper part. 
[Claim 6] The inside progressive power lens which is -6<SF <-2 and satisfies Pfm(15)-Pfs(15) <-0.2 in 
one point with the field for ** in an inside progressive power lens according to claim 1 or 2 when the 
frequency for ** is set to SF (D). 

[Claim 7] It is PS about the field refractive power of the cross section of the direction where the 
frequency for ** makes a progressive side the field by the side of an eye, and intersects perpendicularly 
the field refractive power of the cross section of the direction of the main gaze line with Pm and the 
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main gaze line in the progressive power lens of minus. Inside progressive power lens characterized by 
satisfying deltaP(15)-deltaP(-20) <-0.3 when it carries out. However, deltaP (x); cross-section side 
refractive power [ in / prism point of measurement is made into a zero, and / to upper part (+) or the 
lower part (-) from this zero / the point on the main gaze line of xmm ] Pm PS Difference (deltaP=Pm- 
PS). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the inside progressive power lens which 
made the progressive side the field by the side of the eye about the progressive power lens of minus of 
the frequency for **. 
[0002] 

[Description of the Prior Art] A progressive power lens has a field for ** in the lens upper part, it has a 
field for ** in a lens lower part, and surface refractive power is known caudad toward both middle as a 
lens which has the staging area which changes graduated from the upper part. In this progressive power 
lens, although the field refractive power of the field for ** and the field for Kon naturally differed, the 
field refractive power (field refractive power of the sagittal direction) of the cross section of the 
direction which mainly intersects perpendicularly with the field refractive power (field refractive power 
of the meridional direction) of a point with the cross section of the direction of the main gaze line and 
the direction of the main gaze line in that point for reasons of processing in ancient times was the same. 
However, changing the field refractive power of the sagittal direction in a certain point and the field 
refractive power of the meridional direction can be performed comparatively freely, and various kinds of 
proposals are made in the grant gestalt of the field refractive power recently. 
[0003] On the other hand, not only a progressive power lens but a spectacle lens has a demand of 
wanting to make it as thin as possible. The lens of the same frequency is also realizable if the thin-shape- 
izing itself uses a loose base curve, but if a loose base curve is used in a progressive power lens, it will 
become difficult to amend aberration, especially astigmatism. Then, although the base curve was 
conventionally chosen on balance with aberration amendment, with Prior-art thought, the limitation was 
in thin shape-ization. 

[0004] Moreover, the conventional progressive power lens has been made natural [ what the field by the 
side of a body is made into a progressive side for (outside progressive power lens) ]. However, making 
the field by the side of an eye into a progressive side recently (inside progressive power lens) is taken 
into consideration. The inside progressive power lens which made the progressive side the field by the 
side of an eye has little distortion compared with an outside progressive power lens, a clear vision zone 
is large and it is said that there is an advantage, such as being good-looking, since external surface is 
made into the spherical surface in many cases. 
[0005] 

[Objects of the Invention] This invention is the inside progressive power lens which made the 
progressive side the field by the side of an eye, and aims at obtaining the progressive power lens of a 
new design which can realize thin-shape-izing and aberration amendment with sufficient balance. 
[0006] 

[Summary of the Invention] In an inside progressive power lens, especially, the frequency for ** will 
find out that thin-shape-izing and aberration amendment of minus of an inside progressive power lens 
can be aimed at with sufficient balance, and this invention will be completed, if the size relation of this 
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field refractive power is reversed [ in / on the other hand / make field refractive power of the meridional 
direction larger than the field refractive power of the sagittal direction, and / the field for Kon ] in the 
field for **, 

[0007] Namely, the frequency for ** sets this invention to the progressive power lens of minus. When a 
progressive side is made into the field by the side of an eye and field refractive power of the cross 
section of the direction which intersects perpendicularly the field refractive power of the cross section of 
the direction of the main gaze line in the field for ** with Pfm and the main gaze line is set to PfS, It is 
characterized by having set it as Pfm<PfS, and setting it as Pnm>PnS, when field refractive power of the 
cross section of the direction which intersects perpendicularly the field refractive power of the cross 
section of the direction of the main gaze line in the field for Kon with Pnm and the main gaze line is set 
to PnS. However, it is field refractive-power P=(n-l)/r (n; the refractive index of a lens, radius of 
curvature of r; side refractive-power set point). 

[0008] Field refractive power Pm of the cross section of the direction of the main gaze line A value and 
field refractive power PS of the cross section of the direction which intersects perpendicularly with the 
main gaze line It is made for a value to become equal mutually in one point of the neighborhood of a 
point from which the prism operation on the main gaze line is set to 0. 

[0009] This invention proposes a desirable mode about distribution of the number of the Kon supplies of 
an inside progressive power lens [ further more than ]. The first mode about distribution of the frequency 
for Kon is SN about the frequency for Kon. When it carries out, it is SN <0 and Pnm(-20)-Pns(-20) >0.1 
are satisfied in one with the field for Kon. however, the cross-section side refractive power of the 
direction which makes a zero Pnm(-20); prism point of measurement, makes a zero caudad cross-section 
side refractive power of the direction of the main gaze line in the point on the 20mm main gaze line, and 
Pns(-20):prism point of measurement from this zero, and intersects perpendicularly with the main gaze 
line in the point on the 20mm main gaze line caudad from this zero — it comes out. Thus, a visual field 
with a good rear spring supporter is acquired by the whole reading point by setting up distribution of the 
number of the Kon supplies. 

[0010] The second mode about distribution of**** frequency is SN about the frequency for Kon. When 
referred to as (D), it is SN >=0 and Pnm(-20)-Pns(-20) >0.2 are satisfied in one with the field for Kon. If 
it is Pnm-Pns<0 from prism point of measurement to SN >=0 at a 20mm point caudad, the fixed 
astigmatism correction effectiveness will be acquired, but in order to acquire sufficient amendment 
effectiveness, it is desirable that it is Pnm-Pns>0.2. 

[001 1] Furthermore, this invention proposes a desirable mode about distribution of the frequency for ** 
of the above inside progressive power lens. When the frequency for ** is set to SF (D), the first mode 
about distribution of the frequency for ** is -2 <=SF <0, and satisfies Pfm(15)-Pfs(15) <-0.1 in one 
point with the field for **. however, the cross-section side refractive power of the direction which makes 
a zero Pfm(15); prism point of measurement, makes a zero cross-section side refractive power of the 
direction of the main gaze line in the point on the 15mm main gaze line, and Pfs(15):prism point of 
measurement from this zero in the upper part, and intersects perpendicularly with the main gaze line in 
the point on the 15mm main gaze line from this zero in the upper part ~ it comes out. It is especially SF. 
When it is in the range of -2 <=SF <— 1, it is desirable to satisfy this conditional expression. SF When it 
is minus, generally the amount of amendments is SF. It is necessary to make it so large that it be small. - 
In the case of 2 <=SF <0, if the value of Pfm-Pfs in a 15mm point is larger than -0.1 to the upper part, 
sufficient amendment effectiveness is not acquired from prism point of measurement. It is desirable to 
give the amount of amendments used as Pfm-Pfs<-0.1 in -2 <=SF <— 1 especially. 
[0012] When the frequency for ** is set to SF (D), the second mode about distribution of the frequency 
for ** is -6<SF <-2, and satisfies Pfm(15)-Pfs(15) <-0.2 in one point with the field for **. It sets from 
prism point of measurement to the upper part at a 15mm point, and is SF. When taking the value of this 
range, unless it is Pfm-Pfs>-0.2, the amendment effectiveness of sufficient astigmatism is not acquired. 
[0013] Furthermore, when this invention made the progressive side the field by the side of an eye in the 
progressive power lens of minus of the frequency for ** and the difference (Pm-PS > 0) of the field 
refractive power of the meridional direction in the field for ** and the sagittal direction and the 
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difference of this field refractive power in the field for Kon were enlarged to some extent, it found out 
that thin-shape-izing and aberration amendment could be aimed at with sufficient balance. The condition 
is satisfying deltaP(15)-deltaP(-20) <-0.3. however, deltaP(x); prism point of measurement — a zero — 
carrying out — the upper part from this zero — cross-section side refractive power [ in / to (+) or a lower 
part (-) / the point on the main gaze line of xmm ] Pm PS a difference (deltaP=Pm-PS) — it comes out. 
Pm [ in / caudad / with a 15mm point / to the upper part from prism point of measurement / a 20mm 
point ] if this conditional expression is not satisfied PS If a difference is not larger than at least 0.3, the 
lack of aberration amendment will start a distance point or a reading point. 
[0014] As for especially the inside progressive power lens of this invention, it is desirable for 
subscription frequency (ADD) to apply to the inside progressive power lens of 0.5-4. With less than 0.5 
lens, aberration has little subscription frequency from the first. Conversely, with the lens with which 
subscription frequency exceeds 4, the frequency difference of a distance point and a reading point is 
large, and the amount of aberration amendments also becomes large, and a manufacture top problem 
arises. Ideally, ADD<=3 are desirable. Furthermore, SN <-l is desirable. It is because there is little 
aberration of a reading point from the first in the SN =0 neighborhood, so the aberration amendment 
effectiveness of this invention becomes small relatively. The range of the effectiveness of this invention 
appearing most notably after all is 0.5 <=ADD<=3.0 and SN<-1. 
[0015] 

[Example] Next, this invention is explained about an example, drawing 1 and drawing 2 — the first voice 
of this invention — the first example based like is shown and drawing 3 and drawin g 4 show the example 
of a comparison, this example — the object for ** — this invention is applied to frequency SPH(=SF) =- 
4.00, subscription frequency ADD(= SN-SF) =2.00, and the progressive refractive-power spectacle lens 
of a base curve D 1 = 2.0, i.e., the inside progressive power lens whose frequency [ in / in the frequency 
in the field for ** / -4D and the field for Kon ] is -2D. The progressive side is formed in the field by the 
side of an eye. 

[0016] Drawing 1 and drawing 3 are graphs (field refractive-power distribution curve) which show the 
relative value to the reference value of the field refractive power of the sagittal direction and the 
meridional direction which meets the main gaze line of the vertical (perpendicular) direction of the core 
of a spectacle lens, when P=(n-l)/r (n; the refractive index of a lens, radius of curvature of r; side 
refractive-power set point) defines refractive power P. In drawing 1 and drawing 3 , the reference value 
P of field refractive power is set as P= 6. That the value of a graph is a minus value shows that field 
refractive power is smaller than a reference value (for example, -1, -2, and +1 mean P= 5, and 4 and 7, 
respectively). 

[0017] The field refractive power Pm of the meridional direction shown with a broken line in the field 
for ** (+ field of an axis of ordinate) in this operation gestalt is smaller than the field refractive power 
Ps of the sagittal direction shown as a continuous line so that clearly [ this drawing ]. On the other hand, 
in the field for Kon (- field of an axis of ordinate), the field refractive power PS of the sagittal direction 
shown as a continuous line is smaller than the field refractive power Pm of the meridional direction 
shown with a broken line. And field refractive-power distribution curve Pm of this sagittal direction 
Field refractive-power distribution curve PS of the meridional direction In one near the point (that is, 
point passed without refracting an incident ray) that a prism operation is set to 0, the intersection and the 
mutual value are equal. It sets to one point of the neighborhood of a point which is with the field for **, 
and the field for Kon, and the size relation between the field refractive power of the sagittal direction 
and the field refractive power of the meridional direction is reversed in this way, and does not have a 
prism operation, and this operation gestalt is Pm. PS The description is that it made the value equal. 
[0018] Drawing 2 shows the astigmatism of the inside progressive power lens which set up field 
refractive power like drawing 1 . On the other hand, drawing 3 is the same specification as drawing 1 , 
and is a field refractive-power distribution map in the design which makes equal field refractive power 
of the sagittal direction and the meridional direction. The field refractive power Ps of the sagittal 
direction which shows the field for ** and the field for Kon in the conventional example as the field 
refractive power Pm and the continuous line of the meridional direction shown with a broken line is 
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equal so that clearly [ this graph ] (there is no difference of both). The astigmatism of this lens is shown 
in drawing 4 . 

[0019] In drawing 2 and drawing 4 , 0.5D step shows astigmatism. As compared with this lens with the 
same field refractive power of the sagittal direction and the meridional direction shown in the example 
of a comparison, as for the inside progressive power lens of this operation gestalt, it turns out that 
astigmatism is amended very good so that clearly, when both this drawing is compared. 
[0020] Similarly, drawing 5 and drawing 6 show the second example based on the second mode of this 
invention, and drawing 7 and drawing 8 show the example of a comparison, this example — the object 
for ** - this invention is applied to frequency SF =-2.00, subscription frequency ADD=2.00, and the 
inside successive promotion refractive-power spectacle lens of a base curve D 1 = 2.00, i.e., the inside 
progressive power lens whose frequency [ in / in the frequency in the field for ** / -2D and the field for 
Kon ] is 0D. The progressive side is formed in the field by the side of an eye. 

[0021] Drawing 5 is a graph (field refractive-power distribution curve) which shows the relative value to 
the reference value of the field refractive power of the sagittal direction of this invention, and the 
meridional direction which meets the main gaze line of the vertical (perpendicular) direction of the core 
of a spectacle lens. In drawing 5 and drawing 7 , the reference value P of field refractive power is set as 
P= 4. In the field for ** (+ field of an axis of ordinate), the field refractive power Pm of this invention of 
the meridional direction shown with a broken line is smaller than the field refractive power PS of the 
sagittal direction shown as a continuous line like the first example. On the other hand, in the field for 
Kon (- field of an axis of ordinate), the field refractive power Ps of the sagittal direction shown as a 
continuous line is smaller than the field refractive power Pm of the meridional direction shown with a 
broken line. And field refractive-power distribution curve Pm of this sagittal direction Field refractive- 
power distribution curve PS of the meridional direction In one point of the neighborhood of a point from 
which a prism operation is set to 0, the intersection and the mutual value are equal like the first example. 

[0022] Drawing 6 shows the astigmatism of the inside progressive power lens which set up field 
refractive power like drawing 5 . On the other hand, drawing 7 is the same specification as drawing 5 , 
and is a field refractive-power distribution map in the design which makes equal field refractive power 
of the sagittal direction and the meridional direction. The field refractive power Ps of the sagittal 
direction which shows the field for ** and the field for Kon in the conventional example as the field 
refractive power Pm and the continuous line of the meridional direction shown with a broken line is 
equal so that clearly [ this graph ] (there is no difference of both). The astigmatism of this lens is shown 
in drawing 8 . 

[0023] As compared with this lens with the same field refractive power of the sagittal direction and the 
meridional direction shown in the example of a comparison, as for the inside progressive power lens by 
this invention, it turns out that astigmatism is amended very good so that clearly, when drawing 6 is 
compared with drawing 8 . 

[0024] Table 1 is the number-of-cases value which assigned the concrete value of the first example and 
the second example to conditional expression. In any case, the conditional expression of the first 
corresponding mode and the second mode is satisfied. 
[Table 1] 

Pnm(-20)-Pns (-20) Pfm(15)-Pfs (15) deltaP(15)-deltaP (-20) The first example 0.19 -0.80 -0.99 The 
second example 0.23 -0.49 -0.72 [0025] 

[Effect of the Invention] According to this invention, in the progressive power lens in which the field for 
** has the frequency of minus especially, after making the field by the side of an eye into a progressive 
side, both thin-shape-izing and aberration amendment can be attained with sufficient balance. Moreover, 
an inside is written as a progressive side, distortion decreases compared with an outside progressive 
power lens, a clear vision zone becomes large, and since considering as the spherical surface is common 
as for external surface, appearance becomes good. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 8 
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